INTRODUCTION
Ignorance, omissions and lack of general diffusion have shown Portugal as a near desert as far as the creation of scientific knowledge is concerned before the reign of King José I (1750-1777). However, meaningful scientific contributions have been made. Most only recently have been valued again.
A leading role has been that of Sebastião José de Carvalho e Mello (1699-1782), better known as the Marquis of Pombal, a title granted by José I. However many progressive "pombaline" measures have been rendered fruitless by lack of an adequate labour force as many elements of the Portuguese intellectual class had been forced to flee Pombal's cruel dictatorship.
After the accession of Queen Maria I and the demise of Pombal there were new developments. The much "softer" regime allowed the return from abroad of many qualified persons. The economic development of then is related to political change, which had deep consequences. One of these was the creation (24.XII.1779) of the "Real Academia das Sciencias de Lisboa" under the patronage of the Queen and the leadership of the first President, João de Bragança (6.III.1719-10.XI.1806), the Second Duke of Lafões, helped by several people including the Abbot José Francisco Corrêa da Serra (6.VI. 1750 -11.XI.1823 .
The study of the collections at the Academia das Ciências de Lisboa Museum has been undertaken he arrived sometime in September or October 1794. An experienced Naturalist, especially on Ichthyology, he produced a pioneer work on an entirely unknown collection, that of the Royal Academy of Sciences of Lisbon. This collection had certainly been transferred from the Royal Natural History Museum at Ajuda. Our present status of knowledge is largely based on documents from the Bibliothèque Centrale of the Muséum national d'Histoire naturelle, Paris. The document on fishes from the Academy's Museum (Table 3) is evidence for the intervention of Broussonet. This document is therefore and by far the more important one as far as Broussonet's intervention is concerned. Broussonet is thus a remarkable pioneer of the scientific cooperation between Portugal and France. ZOOSYSTEMA • 2014 • 36 (1) by one of us (Miguel Telles Antunes) since 2000. The only meaningful part then known was a collection of Physics instruments plus the Brazilian ethnographic specimens collected during the great expedition (1783-1792) led by the Portuguese Naturalist, Alexandre Rodrigues Ferreira .
Much to his surprise, M.T.A. found at the Academy's Museum a lot of dried, "herbarium" -cardboard mounted fishes -from the same expedition. It is but a remnant of the original collections. Obviously it had not been chosen by Étienne Geoffroy Saint-Hilaire, Professor at the Muséum national d'Histoire naturelle, Paris (May 1808), during his mission in Portugal. He benefitted from the departure to Brazil of the Prince Regent just prior to the French army's arrival in Lisbon (29.XI.1807) in the first Napoleonic invasion of Portugal (1807 Portugal ( -1808 . The remaining Portuguese Government was immediately replaced by a Governorship led by the General Jean Andoche Junot, who granted Geoffroy full powers to requisition all he wanted (Antunes 2011).
The whole situation created by Geoffroy's requisitions mainly concerns specimens from widely scattered areas that belonged to the Ajuda Palace collections. These collections underwent the effects of time, poor maintenance and losses, either through the Saint-Hilaire requisitions or several transfers as those to the Coimbra University and to the newly-created Museum of Rio de Janeiro. Other transfers took place to the building of the former Jesus monastery, extinct in 1834 and then granted to the Academy by Queen Maria II (1819-1853). Poor conservation, lack of space and of other means were presented in order to justify a further transfer to the Escola Politécnica in Lisbon c. 1860 -where they met a sad end in a set fire (1978) .
Nevertheless, the Museum of the Academy was not entirely depleted; some specimens were left over, maybe to be shown to the students that frequented the courses held at the Academy.
A large part, comprising the most interesting specimens and not just doubles, as it has been said, was dispatched to Paris by Saint-Hilaire. The remaining fishes have been left at the Academy of Sciences when zoological and mineralogical collections were transferred to the Escola Politécnica, maybe because the "herbarium" technique, then obsolete, was devoid of interest.
After at least 140 years, cleaning and treatment were accomplished. We could then study the sample in order to obtain an accurate identification and updated nomenclature for all specimens (Antunes 2003 (Antunes , 2007 Antunes & Balbino 2003) .
MATERIAL AND METHODS
The present study mainly concerns the pioneer contribution by Pierre Auguste Broussonet to collections of fishes, both from Brazil and from Portugal, then kept at Portuguese institutions in Lisbon, the Royal Cabinet at Ajuda and the Museum of the Royal Academy of Sciences. This occurred during his brief stay in Lisbon and can be recorded as one of the first scientific contributions by French men of Science to Portugal. General unfavorable occurrences happened meanwhile: political change, insufficient care, losses from Étienne Geoffroy Saint-Hilaire's exactions (1808), poor economic conditions, civil war, transfers of collections to the building granted to the Academy in 1834 and from there to the "Escola Politécnica" (since 1911 converted into the Faculty of Sciences, Lisbon University), and a great fire there (1978) . All this resulted in the loss of most of the concerned collections. We have taken basically into account the surviving specimens at the Academy's Museum, some of the Saint-Hilaire's specimens at the Bib Centr of Paris Muséum, and documents, most of them from the Bibliothèque Centrale of the same Muséum. Detailed identification of "herbarium" mounted fishes had been done (Antunes & Balbino 2003) . Emphasis is given therefore to historic aspects and not to the detailed nomenclatural aspects; i.e. we did not need to surcharge the following Tables by including the initials of the larger taxonomic categories according to Linné's classification (P, Th, etc.) , which have been stated in the original documents. For common names, we mainly consulted the broad scope works by Ihering (2002) for Brazilian ones and Saldanha (1995) for Portugal's.
Who studied the fish specimens? One source of data is the collection of dry, Brazilian fishes at the Academia das Ciências Museum. They show names in Portuguese and in a Brazilian native language that may have been written by Rodrigues Ferreira.
However, somebody added above in a different calligraphy a Latin name for each specimen. The author of these classifications was certainly an accomplished ichthyologist. We firstly thought it had been Geoffroy Saint-Hilaire or someone else under his direction because he praised his own contribution, undoubtedly to show it as a beneficial rendering of services to Portugal. This was used to justify the infamous requisitions as just simple exchanges between museums (see Antunes 2007) .
Later developments casted doubts on this. Hence, we were led to suspect that Ferreira's specimens could at first have been studied by Broussonet, later on selected and partly taken away by Saint-Hilaire, and still later referred to by Brotero. It is therefore most interesting to know Broussonet, his life and work as far as Portuguese collections are concerned.
Broussonet´s life events until 1795 and their context
According to the available data (Caillé 1972) , the following succession of events will be presented.
Pierre Broussonet was a doctor of medicine and renowned ichthyologist, and a botanist afterwards (Fig. 1) . He was a Girondin. This brought him great dangers; he even was imprisoned and risked death at the guillotine. In his later years his health became poor: his case was much studied because he acquired an aphasic status as a consequence of an apoplectic stroke.
Let us recall the following aspects of his often adventurous life and explain his fruitful, few months' stay in Portugal.
1779. -His Mémoire sur les différentes espèces de chiens de mer is presented to the Société Royale des Sciences de Montpellier (Broussonet 1779).
1780. -Broussonet concluded his M. D. studies when he was only 18 years old. Shortly after he travelled to London, where he became a friend of the President of the Royal Society, Sir Joseph Banks, who let him study a collection of fishes mainly collected during the first (that of the HMS Endeavour) and second expeditions led by James Cook (1768) (1769) (1770) (1771) (1772) (1773) (1774) (1775) .
Broussonet wanted to fulfill a very ambitious task, i.e. the description according to Linnean systematics of all the c. 1200 fish species so far known. Only a small part of this was done.
1781. -Elected a Member of the Royal Society of London.
5.VII.1781. -His study on Ophidium barbatum is presented by Banks to the Royal Society.
1782. -Broussonet publishes the first (and unique) volume, dedicated to Sir Joseph Banks, of the great work he was planning. He described ten species depicted in high-quality engravings (Broussonet 1782) (Fig. 2) .
1782. 27.VII.1794. -Robespierre was deposed and, the very next day, sent to the guillotine.
14-15.VIII.1794. -Broussonet is registered on the "tableau des émigrés". His Paris flat with his books, manuscripts and collections was sealed.
18.VIII-17.IX.1794. -His sisters addressed to the Convention Nationale a petition asking their brother's name to be eliminated from the list of the"émigrés". The Committee of the Convention suspended its former decision.
2 d half of VII.1794. -His voyage to Madrid is poorly known. The following account may not be entirely accurate.
After passing through the Brêche de Roland, Broussonet spent two days wandering in the mountains until a shepherd led him to the village of Fanlo. Here he met a patrol that took him to "Bio" (Bielsa?), whose "alcalde" led him to "Venasque" (Benasque); he was allowed to proceed to Madrid. If the distance was about 600 km, and admitting a 15 km/h speed during 8 hours a day (or c. 120 km per day) for a stagecoach, the whole trip would take about 5 days. Broussonet seems to have arrived in Madrid by 26.VII.
End of VII-VIII.1794. -In Madrid, Broussonet was well received by the botanists Cavanilles and Ortega. He was lodged at the latter's home. Being informed about Broussonet (and this requires the time to send a letter from Madrid to London and to receive its corresponding reply), Sir Joseph Banks granted him an unlimited credit and obtained an order issued by the British Admiralty to convey him to England.
Hostility by French "émigrés" may have led him to proceed to Cádiz in order to return to London, where he was sure of Banks'protection. As the distance Madrid-Trujillo-Mérida-Zafra-Venta del AltoSevilla-Cádiz is about 658 km, this means about According to Caillé (1972: 64) , Broussonet learned Portuguese and translated into French several unpublished reports on Portuguese travels in South America. These may concern the great expedition (1783-1792) led by Alexandre Rodrigues Ferreira, who had returned quite recently from Brazil. However such a remarkable performance is hard to believe, even for someone as Broussonet that knew French, Latin, English, maybe the Languedoc language and Spanish too.
6.XI.1794. -Pina Manique reports to the Marquis of Ponte de Lima, the Secretário dos Negó-cios da Fazenda (Amaral 2009: 3) : "at noon, the Praça do Comércio was attended by certain people which required police vigilance, and among them 'a Frenchman' that had been imprisoned at Limoeiro [a prison in Lisbon], the Abbot Correa da Serra, a special friend of the minister (Colonel Humphreys) and of the Consul (Edward Church) of the United States of America, and that they used to go 'to the house of the Duke [from Lafões]' (…) and all joined together at a farm at Braço de Prata, named of the 'Alfinetes' [pins] , where other people came". The north-American diplomats were "two republicans (…) utterly dangerous and famous 'frimaçons' at the Master's degree" because they had, "without any hesitation, their hearts at the National Convention in Paris". In the same document were referred the names (…) of the naturalist Pierre Broussonet (…)". Hence, it is clear that Broussonet was in Lisbon sometime before this date.
19.XI.1794. -Pina Manique reports that "such persons would be 'spies that the National Convention' of France had in Lisbon, "in order to inform pirates to arrest the interesting ships and liners (…) of all the allied nations" (Amaral, ibidem). The presence in Portugal of Broussonet, a "Jacobin and free mason", was "nuisible to His Majesty's service and the public tranquility" (Amaral 2009: 4) . Furthermore, Correa da Serra, that according to Manique "was indeed a very dangerous man", was the target of negative reports that became even worse after the arrival of Broussonet, "one of those blood-thirsty members of Robespierre's party" (ibidem). Of course, the information that reached Manique may not have been accurate; on the contrary, the Frenchman could be included among those that fled persecution. Happily enough, Pina Manique apparently did not know about the rather jacobinist 1784 translation by Antimoine (Broussonet's pseudonym), a book that does not exist in the Lisbon Academy of Sciences Library (which had surely been a very dangerous one to bring along then and there). At last, the Intendente stated that "the Abbott This is not what is told by Cuvier and Candolle (Caillé 1972: 64-65) . Both report that Broussonet's displacements were a consequence of the hostility of French royalists. According to them, these "émi-grés" regarded him as a dangerous revolutionary. They would have contributed to force him to quit Madrid. In Portugal, hostile persons are even said to have asked for the intervention of the Inquisi-tion under the pretext that he was a franc-maçon, and even that the Duke of Lafões, his protector, was in favour of jacobinism (ibid : 65).
This seems utterly false and redacted so as to impress French people. First, because there are no known records of any Inquisition process concerning Broussonet; second, he was surveyed, yes, but by Pina Manique's Police; third, it looks as just an excuse to strike once more against Catholicism and the Inquisition. Or, as a consequence of the Government headed by the Marquis de Pombal (which ended in 1777), the Inquisition had lost all his former great influence. It was reduced to a simple, disciplined State court.
Protestants (as Cuvier) and others maligned it again and again -forgetting, of course, even more grave events. What to say about the Saint-Barthélemy's Massacre in Paris and elsewhere in France, even if there was no Inquisition, when in a single night thousands of Protestants were slain? This is a striking contrast with Portugal, where the Inquisition was responsible for 146 executions by fire between 1684 and 1747 (63 years or 2.3 per year), and afterwards at an even lower pace until the last one in 21.IX.1761 -that of the Jesuit, Gabriel Malagrida for postures against Pombal.
As Caillé (1972: 66-67) states after Philippe Durand, friend and collaborator of Broussonet, "Il faudrait vouer à l'exécration ces Français fugitifs que M. Cuvier (Éloge prononcé à l'Institut le 4 janvier 1808) représente comme acharnés à poursuivre un compatriote infortuné, sans appui, sans ressources et dénué de tout (…) Par bonheur pour l'humanité, de tels monstres n'ont jamais existé. Ceux à qui l'on fait jouer gratuitement un rôle si odieux, ont compati à ses malheurs, et plusieurs d'entre eux se sont empressés de lui être utiles !". Maybe some Frenchmen were not sympathetic towards him while other ones were helpful. "Mr. Dr. for some days I wish to talk to you without success, and today I still need it even more. I ask you to come for a moment to this headquarters, and for this purpose I will send a coach, and when you arrive please let yourself be announced somewhat cautiously, because I wish to speak to you before you see our Abbot that today is more out of reason with me than ever before (…)" (Our translation from Portuguese).
Another chronological reference is the Duke's moving reply 22.V.1795 to a (unknown to us) letter sent from London by Corrêa da Serra:
"Your Honour calls me your Friend; that is enough; you give me a further title [he was the 2d Duke of Lafões; the 4 th Marquis of Arronches; the 6 th Count of Miranda; the 32 th Lord of the House of Sousa -9 th century onwards]; it was not needed, and even more when you write me from a Country where value is given not to nobility but to merit and friendship.
All of this you have found in Mister Banks, and even if Your Honour and he himself in his letter ensure me that nothing will be wanting to you being his guest; …" [Our translation from Portuguese].
Corrêa da Serra therefore fled between late March and the beginning of May 1795; other authors say "March 1795". In London, Correa da Serra was received by Sir Joseph Banks, who lodged him at his own Soho Square home.
5-26.X.1795. -Broussonet returned to Montpellier. Since we have no evidence of any further connections by him to Portugal, subsequent events related to Broussonet are not of interest here.
Broussonet's contriBution and supporting documents
Lodged at the Real Academia das Sciencias de Lisboa, Broussonet was in good conditions to study its collections. As he moved around Lisbon, he certainly saw the Royal Ajuda Museum, where was located the most important collection from Brazil sent by Alexandre Rodrigues Ferreira. It is most probable that his interest would mainly be the ichthyological material he tried to classify. Let us recall that there was nearby at the Convento de Jesus an important library that already possessed works by Linnaeus, Buffon and others. From a zoological viewpoint, Broussonet applied to the fishes the divisions adopted in Linné's Systema naturae; according to Jodra (2006) , "Broussonet est le premier qui ait appliqué à la zoologie le système de nomenclature de Linné".
Taking into account the new data, some methodological changes were needed. An updated determination was obtained for the fishes in the Academy Museum collection. We tried it for the lists under study. However it is not always possible to recognize species there in a satisfying manner. Old classifications are presented as well as common names that are partly referred to in one of the more comprehensive works on the fauna from Brazil (Ihering 2002). Even so, not all doubts could be eliminated, and even more because there are common names that seem to have fallen into disuse after more than two centuries. Furthermore, spelling differences do not always allow us to be sure of its attribution.
Broussonet's classification is as follows, as we verified in Linné (1767, 1772): Table 3 . -Fishes from Brazil from the Museum of the Academy according to Brotero. Paper sealed with a Regent Prince type shield of arms; the legend "CAUZA. PUBLICA" above /and 80 REIS (monetary unit) below; no date but 1811 or somewhat later. Note references to Broussonet. Authorships and nomenclatural corrections made by Paul Andreas Buckup. Abbreviations: A. n., amphibia nantes, Ar, amphibia regnum animale, Brou∫∫., Broussonet, no., Number of specimens (original reference), P. A., P. Ap., pisces apodes, P. Abd., P. Abdom., pisces abdominales, T., thoracici, P. Th., pisces thoracici. The list of the fishes from the Academia das Sciencias is both evidence of the very existence of its Museum at that time and also shows the intervention of Broussonet.
no. Scientific name in the
Broussonet arrived in Lisbon sometime in September or October 1794. He certainly was there from early November 1794 until 28.I.1795, hence at most c. 4 months. An experienced naturalist, especially on ichthyology, he produced a pioneer work on an entirely unknown, Royal Academy of Sciences of Lisbon collection.
The document on the fishes from the Academy's Museum (Table 3) is by far the more important one as far as Broussonet's intervention is concerned. We do not know of any other document dealing with estate that can unequivocally be attributed to this museum. It refers to 82 items that may be ascribed to Brazil based on their common names. An additional, summary list of 25 Portuguese fishes is given (Table 4 ).
The former list includes 15 (18.3 %) species which have been regarded as new for science according to Broussonet. Unfortunately, these have not been properly described, named and published; hence all are but nomina nuda and invalid. There are 9 more (11 %) references to the same ichthyologist in other situations, or 24 references (29.3 %) as a whole. That allows us to conclude Broussonet's intervention was very intensive.
The significant number of species he regarded as new suggests that he worked with quite scant access to adequate literature and comparative collections. He may have suspected they were new just because there were no additional available data.
On the other hand, the reference to Broussonet (Table 3) allied to the lack of references to any other naturalist reinforces once again the evidence of his contribution. Otherwise, the fact that Brazil is in most cases the primary origin of the specimens still more enhances Alexandre Rodrigues Ferreira. Identical preparation of specimens and the context fully corroborate this.
There is no doubt that the Academy's collection of fishes had been observed by a qualified ichthyologist. Multiple references in the lists point to Broussonet.
It seems that Broussonet's stay in Lisbon was very much acceptable, moreover when he was lodged at the houses of the guard of the Real Academia das Sciências de Lisboa, which would have been favorable conditions to study its collections.
Another point seems to corroborate the probability of Broussonet's intervention. During his stay, he surely consulted the available literature, including his own study of fishes from the first expeditions to the Pacific leaded by Cook (Broussonet 1782). It is meaningful that this memoir existed at the Academy's Library, as shown by the early Academy's stamps on it (Fig. 2) . It is the only volume that actually was published from those on fishes he intended to publish. It contains descriptions and figures of two species that are comprised in Brotero's list (c. 1811); both are represented by specimens from Brazil: "P. Th. Chaetodon triostegus Enxada -Guareruá … P. Th. Chaetodon Faber Enxada, qi [quasi] peixe gallo Brouss." All seems to agree, and furthermore to be confirmed, by the presence at the Academy of Sciences of a specimen identified as Chaetodon triostegus (updated nomenclature: Chaetodipterus faber -see Antunes & Balbino 2003) (Figs 3, 4) .
It is without doubt that the Ajuda Museum granted duplicate specimens to the Real Academia das Sciencias de Lisboa, a fact that although likely had not yet been demonstrated. Once more, we can conclude that interest for scientific matters in Portugal and at the Academy in particular were aroused. This corresponds to a rather advanced but largely unsuspected state of knowledge and development.
Broussonet's contribution on Portuguese collections has not been acknowledged until now and was possibly silenced by Broussonet's contemporaries.
The Linnean classifications on the cardboards where the so-called "herbarium" fishes are mounted are therefore not from Geoffroy but indeed from Broussonet, who appears therefore as a pioneer of the scientific cooperation between Portugal and France.
